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Field Of The Invention 

5 The present invention relates to a method of making beverage containers. More 
particularly, the present invention relates to a method for producing flexible, 
puncturable beverage dispensing pouches having a specific area of weakness 
designed for ease of puncture with a drinking straw. 

10 Background Of The Invention 

It is well known in the art of beverage containers to make drink pouches 
constructed from flexible panels cut from sheets of laminate web materials which 
are welded together on all but one side, filled with a beverage and then the 

15 remaining open side is sealed. In order to drink the contents from such pouches, 
the user must either tear off a corner of the pouch or insert a drinking straw 
through the web material into the storage compartment of the pouch. Since the 
laminate web material may be made with layers including PE (polyethylene) for 
sealing, Al (aluminum) for air and moisture barrier, and Bonyl (bioriented nylon) for 

20 strength, it is no easy matter to pierce it with a common plastic drinking straw, 
especially for children, the largest segment of the consumer population for such 
products. 

One of the greatest problems is that of opening the hole by means of the straw in 
25 a simple, neat manner. Especially in the case of containers which were filled and 
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sealed when the liquid contents were in a hot state, problems arise upon 
introduction of the straw, since vapour present in the empty head space of the 
container condenses upon cooling so that there is hardly any air left in the head 
space. One consequence thereof is that the liquid level may rise and the piercing 
5 hole may be below the top of the liquid, resulting in undesirable liquid discharge 
upon normal opening of the container. Additionally, due to the fact that the front 
and rear sides of a beverage container are located relatively close to each other, 
careless piercing may risk piercing the rear side of the beverage container. 

10 Suggested constructions for beverage containers are taught by DE-OS 

4140540A1 and US Patent No. 5868658. These patents teach the construction of 
a bag in which a piercing hole is provided at the time of manufacture by punching 
through all the layers of the front panel sheeting. The inside of the front side 
sheeting has a closure sheeting strip (or patch) welded thereto around or on the 

15 piercing hole, so that a tight closure is formed. However, the disclosed methods 
are wasteful and require added welding steps and apparatus to the assembly 
operation. 

A method of making a beverage packaging bag which uses a laser source to 
20 facilitate piercing of a straw through the panel is taught in US 4,762,514. The 
patent teaches providing the panel segment with a pattern of score lines in a 
portion of the reinforcing outer layer by means of a single application of a laser 
which is directed at the bag through a mask. The mask shapes the beam to form 
the desired pattern of score lines. 

25 

2 
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US 3,790,744 to Bowen, discloses the use of laser energy to provide a straight 
weakened line in the laminate web materials as to form a tear line across a length 
of the laminate. However, the depth of the weakened area is intended to be 
uniform in order to form a straight tear line, not focussed to facilitate puncturing 
5 with a straw. 



Summary Of The Invention 

io In order to overcome the problem of having users struggle with the pouch during 
opening it, the present invention teaches methods of providing a beverage 
container with a puncture point on the surface of the laminate web material, which 
enables even a child to easily insert a straw. 

15 According to one exemplary embodiment of the present invention, a sheet of 
laminate web material having an outer sealant layer, for example of polyethylene, 
usually dispensed from a roll onto a conveyor belt, is conveyed to a hole-punching 
station and there is provided with a piercing hole. The hole-punched web material, 
proceeds downstream from the hole-punching station and there has extruded 

20 thereon a layer of molten sealant. The molten layer, which may or may not be 
from the same material as the sealant layer of the flexible web material, is applied 
in a coating of substantially uniform thickness along the entire outer surface of the 
sealant layer. The molten sealant which is layered-on thereby occludes the holes. 
Thereafter the web is cooled and formed into a pouch, according to known 

25 methods. 
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The method according to this exemplary embodiment allows for a continuous 
producing of beverage containers. The continuous production flow is not 
interrupted especially by the application of a closure sheeting, since the closure of 

5 said holes is accomplished by extrusion coating while the web is being conveyed 
in the conveying direction. A further advantage is in saving completely the working 
step of welding the closure-web so that the only welding needed is to create the 
pouch at the end. Furthermore, there is no waste of material since the final 
thickness of the web material is the same as when using unpunched web 

10 material. For example, a prior art pouch made from flexible web material that has 
a sealant layer in the laminate which has a thickness of about 90 microns, to which 
is added a 40 micron thick heat-sealed patch. 



In contrast, a pouch made according to the present invention start with a flexible 
15 web material in which the sealant is provided at half the final thickness, i.e. 45 
microns. The material is then punched and the entire sealant side is then 
supplemented with a further 45 microns worth of molten sealant which is applied 
by extrusion coating. The final product has a sealant layer of about 80-90 microns 
in thickness, except possibly for the area of the occluded punched hole. Even if 
20 the punched hole is completely filled with the molten sealant, which factor can be 
easily controlled by one skilled in art by varying such conditions as extrusion rates 
and cooling rates, it still would provide an area of weakness in the wall of the bag 
which can be pierced by a child with a pointy straw. 
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Another exemplary embodiment of this invention, which allows for a continuous 
production of beverage containers is by covering thye punched holes by extrusion 
lamination of two layers of polyethylene, one is a molten adherence layer and the 
other a solid outer layer . The adherence layer is heated up to a high temperature, 
which in the material turns into liquid and is then spread uniformly on to the sheet, 
thereby occluding the entire surface of the front side web. The solid outer layer is 
placed onto the adherence layer during the production process, using the 
adherence layer as an adhesive in order to stick the web together. The width of 
both of the layers together is preferably about 60 microns, thus the width of the 
entire sealant layer ends up having a thickness similar to that of the finished 
flexible web material known in the prior art. 

A further advantage is in saving completely the working step of welding the closure 
sheeting strip or patch, therefore the only welding needed is to create the pouch at 
the end of the process. Furthermore, there is no waste of sealant material since 
the final thickness of the web material is just the same as the thickness of a web 
without a hole, produced according to known methods. 

A third exemplary embodiment teaches a somewhat different approach for making 
such pouches which is at once, more economical, more rapid, less expensive and 
results in pouches which are more reliable and substantially easier for children 
(and adults) to open. According to this embodiment, instead of punching a hole 
through the flexible web material and then finishing it with a layer of molten sealant 
material, the flexible web material starts at the normal finished thickness and a 
specific area thereof is weakened by using laser to score a mark, comprising at 
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least two intersecting lines on the opposite side of the flexible web material. The 
point at which the intersection occurs is affected by being passed over with the 
laser beam more than once to provide a weak spot at the center of the mark. This 
method provides a point of weakness in the wall of the bag, which can be pierced 
5 by a child or adult with a pointy straw. 

The present embodiment does not merely use a mask and a single pass of the 
laser to make a pattern of a number of score marks, all of the same depth on one 
side of the front side web. Rather, by using multiple passes of a laser to score a 
mark having an intersection point on the outer structural side of the flexible web 
material, the laser affects and weakens the sealant material on the side opposite 
the scoring. The effect on the sealant layer is strongest where the laser lines 
intersect and provides a focal weakness in the flexible web material. The present 
embodiment may be practiced by positioning more than one laser on the 
production line, positioned or programmed to move in order to provide intersecting 
score lines. 

The method according to this embodiment similarly allows for an uninterrupted 
production flow of beverage containers. The continuous production slow is 
20 particularly not interrupted by the application of a closure sheeting, since this 
production step is eliminated. 

A further advantage is in saving completely the working step of welding the 
closure, so that the only welding needed, is to create the pouch at the end of the 
25 process. Furthermore, there is no waste of sealant material, since, as said, the 
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procedure does not involve any use of material, and obviously the final thickness 
of the web material is just as thick as normally needed. 

A Brief Description of the Drawings 

5 

FIG. 1 shows a schematic representation of a side view of apparatus useful for 
practising the present invention; 

FIG. 2 shows a perspective view of a portion of an embodiment of the apparatus 
10 according to the invention; 

FIG. 3 shows a perspective view of a beverage bag to be produced; 

FIG. 4 shows a section along the line IV- IV in FIG. 3; 

15 

FIG. 5 shows another embodiment of the invention (extrusion lamination); 

FIG. 6 shows a perspective view of a beverage bag to be produced; according to 
the laser embodiment; 

20 

FIG. 7 shows a section taken along line 2-2 in FIG. 5 and looking in the direction of 
the arrows; and 

FIG. 8 shows a schematic representation of the process according to the laser 
25 embodiment. 
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Detailed Description Of The Exemplary Embodiments 

FIG. 1 shows in a schematic representations an apparatus for producing a 
beverage container in accordance with the present invention as further illustrated 
in FIGS. 3 and 4. The sheets of flexible web material necessary for making the 
front side sheeting web 7, rear side sheeting web 8 and bottom sheeting web 15 of 
a beverage container 50 are wound onto a front side sheeting supply roll 1 of 
flexible web material, a bottom sheeting supply roll 4 of flexible web material and a 
rear side sheeting supply roll 2 of flexible web material. With the aid of conveying 
rollers 3, the individual sheeting webs dispensed from rolls 1 , 2 and 4 are each 
pulled from their respective supply rolls in a conveying direction. The hole 
punching station 5 punches at least one piercing hole 19, or a plurality of piercing 
holes as shown in another exemplary embodiment, in the front side sheeting web 
7. 

Further downstream of the hole punching station 5, an extrusion station 6 extrudes 
a molten layer 24 of sealant onto the sealant layer side of the flexible web 
material. The molten layer 24 is applied in a continuous coating of substantially 
uniform thickness along the entire surface of the sealant layer 23 with which the 
front side sheeting web 7 of flexible web material was already coated. The molten 
layer 24 of sealant which is layered on thereby occludes the hole 19. Thereafter 
the coated front side sheeting web 16 is cooled and front side sheeting web 7, rear 
side sheeting web 8 and bottom sheeting web 15 are fed together and passed 
through a folding and sealing unit 9, which forms and welds them into a pouch 50 
which can be filled and then completely sealed, all according to known methods. 
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According to an alternative embodiment of the present invention, it is also 
possible, as shown in FIG. 2, to provide a plurality of individual beverage 
containers to be produced, arranged beside each other and perpendicularly to the 
conveying direction on the front side 11 and rear side 12 sheeting webs 
respectively. 

As can be seen from FIG. 2 the front side sheeting web 1 1 is fed to the punching 
unit 10 for making the piercing holes 13 correspondingly in intermittent manner. 
According to the number of containers to be produced a suitable number of holes 
13 are made and an identical number of closure sheeting webs 12 are fed from the 
supply rolls 14 in conveying direction, and run parallel to the front side sheeting 
web. Then a molten layer is applied in a coating of substantially uniform thickness 
along the entire surface of the sealant layer with which the front side web 1 1 is 
already coated. The coated web 11 is then cut into separate sheeting webs 16 and 
fed together with back side sheeting webs 18 are folded and welded into a pouch 
according to known methods 

FIG. 4 shows a schematic representation of the front web which includes a web 
material 20 comprising a structural layer 21, for example from BONyl, an 
air/moisture barrier layer 22 and a sealant layer 23 is provided at half of the normal 
final thickness of about 90 microns, i.e. 45 microns , then punched, and the entire 
sealant layer 23 is then supplemented with a further 45 microns thickness worth of 
molten sealant 24 which is applied by extrusion coating. 
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FIG. 5 shows a schematic representation of the front side web sheeting of an 
exemplary embodiment utilizing extrusion lamination. One exemplary embodiment 
of this method begins with a starting web material which comprises a laminate of 
structural layer 21 and air/moisture barrier layer 22, in which punch hole 23 was 

5 previously provided and onto which are applied a molten adherence fayer 25 and 
an outer layer 26. The adherence layer 25 comprises sealant material which is 
liquefied and spread or extruded uniformly on to the entire surface of the 
air/moisture barrier layer 22, and thereby occluding the punch hole 23 with a layer 
of sealant. The outer layer 26, possibly made from polyethylene or some other 

10 sealant-type material, is placed onto the adherence layer 25 during the process, 
using the adherence layer 25 as an adhesive in order to stick the lamina of the 
web together. It is also contemplated that some adhesive, other than molten 
sealant, could be used for the adherence layer 25, i.e. the outer layer 26 and 
adherence layer 25 need not be from the same material. 

15 

The width of both of the layers 25, 26 together is about 60 micron, thus the width 
of the entire front layer stays the same as in other finished embodiments. 

In another exemplary embodiment of the present invention, the flexible web 
20 material is provided with a weakened point, by use of laser technology as follows. 
The web 30, intended to be the front side of the bag, passes under a movable 
laser source 34. The laser beam 35, may be applied using as much as 3 to 4 times 
the energy used in normal scoring treatment. The laser beam 35 is applied in a 
pattern of at least two intersecting lines, and is shown in the exemplary 
25 embodiment forming a cross-shaped scoring pattern 36 on the structural layer 21 

10 
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of the front side web sheet 30 of the pouch 40. By adjusting the height of the 
beam-source, the scored intersection point 37 may be up to 3 to 4 times wider 
than a score line produced by normal treatment, and thereby more visible and 
easy to hit with a straw. 

The process which is described not only weakens the material by doubly scoring, 
at least, the area of the structural layer 21 where the beam paths intersect, but 
moreover, the heat transmitted through structural layer 21 and air/moisture barrier 
layer 22 to the sealant layer 23 is believed to be sufficient to cause thermally 
driven local changes in the sealant. These changes may also make it easier for a 
child to puncture the resulting pouch at that point using a pointy straw. 

By manipulating the beam energy and width, one of skill in the art can achieve an 
intersecting pattern of score lines which are not so deep as to materially affect the 
structural integrity of the structural layer 21, and yet which apply enough heat 
energy, especially at the score line intersection point, which is transmitted through 
to the sealant layer 23 and weakens it sufficiently to permit easier penetration with 
a drinking straw. 

Considering the fact that the laser score is nearly invisible, it is preferable that 
before scoring with the laser, in order to enable a child to know where to apply the 
straw end, a dot 31, or other suitable indicia, is made on the outer side of the front 
side of the bag, and then the laser is applied with the laser beam intersection mark 
near the the center of the marked spot. 
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FIG. 7 shows a schematic representation of the front side web sheet, in which the 
punching spot as indicated by dot 31 is weakened by scoring by laser a mark 32 
on one side of the front side web, thereby affecting the sealant layer on the other 
side of the web 33 and weakeningwhat will be the pouch wail at the center of the 
5 dot 31. 

It should be understood that the above described embodiments of the present 
invention are merely exemplary and are intended to illustrate the invention without 
necessarily limiting the scope thereof. It is understood that one of skill in the art 
10 may make many modifications and variations to the exemplary embodiments 
described hereinabove and yet still be within the scope and spirit of the invention 
as defined in the appended claims. 
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